A 4.5-year-old llama was admitted for evaluation of a firm mass rostral and ventral to the medial canthus of the left eye. Mucopurulent nasal discharge and absence of airflow through the left nostril were noted. Radiographs of the skull revealed a sharply demarcated soft tissue mass with faint mineralization. Endoscopy of the nasal passages revealed a mucosa-covered mass originating in the area of the second premolar, extending to the edge of the soft palate, and obstructing the airway. Examination of the oral cavity revealed a missing second molar and a mass protruding 2-cm from the empty alveolus. An ossifying fibroma, a previously unreported tumor in llamas, was diagnosed at postmortem examination.
passed through the mouth to the nasopharynx and a sample of the caudal border of the mass was obtained with a biopsy forceps. A second sample was obtained by excision of tissue protruding through the empty alveolus with a scalpel blade. A final sample was collected from the nasal cavity with a biopsy needle. b Samples were placed in 10% buffered formalin and submitted for histopathology. Anesthetic recovery was uncomplicated. Postoperative care included procaine penicillin G, 12% sodium iodide solution, and cimetidine. The tracheostomy tube was removed after 48 hours when nasal and facial edema that developed during anesthesia had resolved. No signs of respiratory difficulty developed over the next 5 days, and the llama was discharged to the owner for continued treatment.
The biopsy specimen obtained from the nasal cavity was identified as normal nasal mucosa. The samples obtained from the caudal border of the mass and dental alveolus were identified as granulation tissue. The granulation tissue was suspected to be a reaction to a foreign body or infection in the empty alveolus. No evidence of neoplasia was found in the samples examined. Treatment with antibiotics and organic iodide was continued on the assumption that the mass was of an infectious origin. The llama was found dead 3 days after being dismissed from the hospital.
Transverse sections of the skull as part of a postmortem examination revealed a 7 ϫ 6-cm tan-pink mass just above the second molar (Fig. 2) . The mass was firm, difficult to cut with a knife, and had a course, gritty, texture. The left and right nasal meatus were completely occluded except for a 0.5-cm opening of the right common meatus through which air was able to pass. Asphyxiation due to occlusion of the nasal passages was presumed to be the cause of death. Histologically, the mass had a thick, dense, fibrous connective tissue stroma interspersed with trabecular bone (Fig. 3 ). Multiple basophilic reversal lines typical of previous bone remodeling were found within the trabeculae. Occasional osteoblasts surrounded the trabeculae. A diagnosis of ossifying fibroma was made based on the histologic appearance of the mass.
Ossifying fibromas are benign, fibro-osseous lesions primarily involving the intramembranous bone of the skull and mandible. 9, 11 They have been reported in humans and a number of domestic animals. These include the horse, 7,10,14 greater kudu, 2 goat, 12 dog, 7 and cat. 15 The location of the tumor varies, and is related to the species in which it occurs. Ossifying fibroma in humans commonly affects the molar and premolar region of the mandible. 4 Subsets of extragnathic ossifying fibroma affecting the sinonasal and orbital bones occur and are particularly aggressive. 1 Osteofibrous dysplasia (ossifying fibroma of the long bones) has also been reported in children less than 10 years of age, primarily affecting the tibia and fibula but on occasions the radius and ulna. 16 Various other sites of occurrence such as the thoracolumbar spine have rarely been reported in humans. 10 Extragnathic ossifying fibroma has only been reported in the cat among domestic animals. 15 Ossifying fibroma in the horse usually involves the rostral mandible 9, 13 ; however, a recently reported case involved the maxilla of a 3-year-old Morgan. 6 Ossifying fibroma of the rostral mandible has also been described in the greater kudu. 2 The single reported case of ossifying fibroma in the goat involved the maxilla. 12 Both mandible and maxilla have been reported to be sites of tumor in the dog. 7 The tumor in the cat is most commonly found in the skull. However, various other locations including the ramus of the mandible, humerous, pelvis, and chest wall have been reported. 15 Ossifying fibromas are painless, progressively expansive, bony masses. They distort the normal contour of the affected bone resulting in displacement or loss of teeth, 11 disruption of mastication, 11 or as in the case of this llama, obstruction of airflow through the nares. Lateral, dorsoventral, and intraoral radiographs of masses of the skull and mandible are necessary to determine the precise location within the bone, the extent of bony involvement, margination of the lesion, and presence or absence of periosteal reaction or bone lysis. The radiographic characteristics of ossifying fibroma have been described in a review of 64 histologically confirmed cases in humans. 5 Radiographically, these neoplasia are defined as expansile, intraosseous lesions with well-defined borders, located in the tooth-bearing regions of the mandible and maxilla. They are described as having 2 basic patterns, unilocular radiolucencies or multilocular radiolucencies with several variations within each pattern based on their relationship to the tooth roots and the presence or absence of radiopaque foci. All radiopaque foci are described as dense ground glass, or irregular opacifications. Unilocular radiolucencies containing radiopaque foci (target lesions) are the most frequently encountered radiographic characteristics in humans. Tooth loss or displacement is a frequently reported occurrence in humans. Although a concise, detailed sum-mary of the radiographic appearance of the tumor in domestic animals is not available, radiographic characteristics described in case reports seem to be consistent with the description of the tumor in humans. 5 Ossifying fibromas exhibit varying histologic appearances. 14 Primarily, they are composed of a fibrous connective tissue stroma ranging from densely cellular to collagenous. 14 Within this connective tissue, mineralized components primarily of woven bone, lamellar bone, or cementum-like material are present surrounded by osteoid rims of osteoblasts. 15 Ossifying fibromas may also contain acellular mineralized spheroid particles forming curvilinear trabeculae with smooth outlines exhibiting basophilic reversal lines. 14 Multinucleate giant cells and mitotic figures may also be present. 14 The varying histologic appearance, both within and between ossifying fibromas, may make interpretation of biopsy specimens challenging. However, ossifying fibromas may be differentiated from other fibro-osseous and inflammatory lesions by careful examination of lesional borders. Ossifying fibromas are well-demarcated lesions that remain separated from surrounding bone and soft tissue by a layer of attenuated and expanded cortical bone. 14 Fibrous dysplasia, osteosarcoma, and inflammatory lesions lack this char-acteristic sharp demarcation between lesional and normal bone.
In addition to ossifying fibroma, differential diagnosis for bony masses of the skull or mandible include fibrous dysplasia, osteoma, osteosarcoma, and particularly in the llama, tooth root abscess and osteomyelitis. Because of the similarity in clinical presentation, definitive diagnosis is based on a combination of physical examination, radiology, and histopatholgy.
Fibrous dysplasia, a condition characterized by unexplained failure in the maintenance of cancellous bone structure and the replacement by a fibro-osseous matrix has been reported in the maxillary sinus of the horse. 11 Radiographically, these are smoothly contoured circular to oval radiodensities that distort the contour of the affected bone. Because of their gradual transition from lesional to surrounding normal bone, no sharp line of demarcation as is characteristic of ossifying fibroma is present. 14 Osteomas appear radiographically as well-marginated, soft tissue or osseous opacities that may involve the rostral mandible, or more commonly the paranasal sinus region. 11 They grow expansively, protruding from the surface of the affected bone, while maintaining regularly contoured borders. Osteosarcoma usually appear as aggressive lesions characterized by a varying degree of bone lysis, sclerosis, and periosteal reaction. 11 A single case of anaplastic sarcoma has been is reported in the mandible of a llama. This sarcoma which was described as a lytic lesion with a sclerotic border and abnormal thickening of the ramus of the mandible. 8 Tooth root abscesses and osteomyelitis frequently affect the tooth-bearing regions of llamas. In a review of 23 cases of tooth root abscesses in llamas, 3 95% of the abscesses involved the mandibular cheek teeth. Localized facial swelling is the most common presenting complaint with tooth root abscess. Other signs may include anorexia, weight loss, ptyalism, quidding, and difficulty with mastication. 3 This condition is associated with radiographic evidence of bone lysis and sclerosis around the affected tooth, periosteal reaction, and fistulous tracts. 3 Successful treatment of ossifying fibromas depends on complete removal of the tumor by curette of the affected bone or en bloc resection of the tumor. 1, 6, 9, 13 En bloc resection by mandibulectomy or hemimaxillectomy are reported to provide excellent results even in cases of recurrence after curettage of the affected bone. 2, 6, 13 Recurrence rates in humans are estimated to be as high as 35%. 1 This is most likely due to difficulty in removal of all affected bone.
Ossifying fibroma, although rare, should be considered as a differential diagnosis for painless bony swelling of the mandible and maxilla of the Lama. They are expansive lesions that can occlude the nasal passages. Llamas are obligate nasal breathers; thus obstruction results in respiratory distress and death. Diagnosis of ossifying fibroma is accom-plished by a combination of physical examination, radiography, and histopathology. The varying microscopic appearance may render a histologic diagnosis of ossifying fibroma difficult. Therefore, biopsy specimens should include tissue of the bone and tumor interface to demonstrate the attenuated, expanded cortical border typical of ossifying fibroma. Based on other species, en bloc resection may provide the best opportunity for a successful outcome if treatment is attempted.
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